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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-band antenna switching circuit 
and laminate parts capable of suppressing higher harmonic yield, and 
realizing miniaturization and low power consumption. 
SOLUTION: This multi-band antenna switch circuit is provided with a 
first diplexer Dipl having a first transmission terminal and a second 
reception terminal and a first common terminal, a second diplexer Dip2 
having a second transmission terminal and a first reception terminal and 



a second common terminal, and a switching circuit SW having a first 
transmission/reception terminal and a second transmission/reception 
terminal and an antenna terminal, where either the first 
transmission/reception terminal or the second transmission/reception 
terminal is switched and connected to the antenna terminal. In this 
case, the first common terminal is connected to the first transmission/ 
reception terminal, and the second common terminal is connected to the 
second transmission/reception terminal, and a notch filter VNF is 
connected between the antenna terminal and the switching circuit. Also, 
it is possible to provide multi-band antenna switch laminate module 
composite parts constituting the multi-band antenna- switching circuit. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The 1st diplexer which has the 1st transmitting terminal, the 
2nd receiving terminal, and the 1st common terminal, The 2nd diplexer 
which has the 2nd transmitting terminal, the 1st receiving terminal, and 
the 2nd common terminal, It has the 1st transceiver terminal, the 2nd 
transceiver terminal, and an antenna terminal. Either of said 1st 
transceiver terminal and said 2nd transceiver terminal It has the 
switching circuit changed and connected to said antenna terminal, said 
1st common terminal is connected to said 1st transceiver terminal, and 
said 2nd common terminal is connected to said 2nd transceiver terminal. 
Between said switching circuits and antennas The multi-band antenna 
switching circuit characterized by having the filter which attenuates 
one twice or 3 times the frequency of the sending signal inputted into 
said 1st transmitting terminal or said 2nd transmitting terminal of this. 
[Claim 2] The multi-band antenna switching circuit according to claim 1 
characterized by resonance frequency serving as adjustable with the 
electrical potential difference which said filter is a notch filter, has 
an inductor, diode, capacity, resistance, and a power supply terminal, 
and is impressed to said power supply terminal. 

[Claim 3] The 1st diplexer which has the 1st transmitting terminal, the 
2nd receiving terminal, and the 1st common terminal, The 2nd diplexer 
which has the 2nd transmitting terminal, the 1st receiving terminal, and 
the 2nd common terminal, It has the 1st transceiver terminal, the 2nd 
transceiver terminal, and an antenna terminal. Either of said 1st 
transceiver terminal and said 2nd transceiver terminal It has the 
switching circuit changed and connected to said antenna terminal, said 
1st common terminal is connected to said 1st transceiver terminal, and 
said 2nd common terminal is connected to said 2nd transceiver terminal. 
Between said switching circuits and antennas The multi-band antenna 
switching circuit characterized by having a notch filter. 
[Claim 4] The multi-band antenna switching circuit according to claim 3 
characterized by resonance frequency serving as adjustable with the 
electrical potential difference which said notch filter has an inductor, 
diode, capacity, resistance, and a power supply terminal, and impresses 
to said power supply terminal. 

[Claim 5] The multi-band antenna switching circuit according to claim 2 
to 4 characterized by having a reverse voltage terminal for said notch 
filter impressing reverse voltage to said diode. 



[Claim 6] The 1st inductor which has an input terminal and an output 
terminal and was connected between said input terminals and glands, The 
1st capacity connected between said input terminals and said output 
terminals, the 2nd inductor connected to said output terminal, And the 
multi-band antenna switching circuit according to claim 2 to 5 
characterized by preparing at least the high-pass filter which consists 
of the 2nd capacity connected in this the 2nd inductor and gland between 
said notch filters and antennas. 

[Claim 7] The multi-band antenna switching circuit according to claim 6 
characterized by inserting the parallel resonant circuit which consists 
of the 3rd inductor and 3rd capacity between the 2nd inductor of said 
high-pass filter, and said output terminal. 

[Claim 8] The 1st diplexer which has the 1st transmitting terminal, the 
2nd receiving terminal, and the 1st common terminal, The 2nd diplexer 
which has the 2nd transmitting terminal, the 1st receiving terminal, and 
the 2nd common terminal, It has the 1st transceiver terminal, the 2nd 
transceiver terminal, and an antenna terminal. Either of said 1st 
transceiver terminal and said 2nd transceiver terminal It has the 
switching circuit changed and connected to said antenna terminal, said 
1st common terminal is connected to said 1st transceiver terminal, and 
said 2nd common terminal is connected to said 2nd transceiver terminal. 
Between said switching circuits and antennas The multi-band antenna 
switching circuit characterized by having the filter which makes the 
surge voltage by the electrostatic discharge absorb to a gland. 
[Claim 9] It has the output terminal connected to the input terminal by 
which said filter is connected to said antenna, and said switching 
circuit. The 1st inductor connected between said input terminals and 
glands, the 1st capacity connected between said input terminals and said 
output terminals, The multi-band antenna switching circuit according to 
claim 8 characterized by being the high-pass filter which consists of 
the 2nd inductor connected to said output terminal, and the 2nd capacity 
connected in this the 2nd inductor and gland. 

[Claim 10] The 1st diplexer which has the 1st transmitting terminal, the 
2nd receiving terminal, and the 1st common terminal, The 2nd diplexer 
which has the 2nd transmitting terminal, the 1st receiving terminal, and 
the 2nd common terminal, It has the 1st transceiver terminal, the 2nd 
transceiver terminal, and an antenna terminal. Either of said 1st 
transceiver terminal and said 2nd transceiver terminal It has the 
switching circuit changed and connected to said antenna terminal, said 
1st common terminal is connected to said 1st transceiver terminal, and 
said 2nd common terminal is connected to said 2nd transceiver terminal. 



Between said switching circuits and antennas It has the output terminal 
connected to the input terminal connected to said antenna, and said 
switching circuit. The 1st inductor connected between said input 
terminals and glands, the 1st capacity connected between said input 
terminals and said output terminals, The multi-band antenna switching 
circuit characterized by having the high-pass filter which consists of 
the 2nd inductor connected to said output terminal, and the 2nd capacity 
connected in this the 2nd inductor and gland. 

[Claim 11] The multi-band antenna switching circuit according to claim 9 
or 10 characterized by inserting the parallel resonant circuit which 
consists of the 3rd inductor and 3rd capacity between the 2nd inductor 
of said high-pass filter, and said output terminal. 

[Claim 12] The 1st diplexer which has the 1st transmitting terminal, the 
2nd receiving terminal, and the 1st common terminal, The 2nd diplexer 
which has the 2nd transmitting terminal, the 1st receiving terminal, and 
the 2nd common terminal, It has the 1st transceiver terminal, the 2nd 
transceiver terminal, and an antenna terminal. Either of said 1st 
transceiver terminal and said 2nd transceiver terminal It has the 
switching circuit changed and connected to said antenna terminal, said 
1st common terminal is connected to said 1st transceiver terminal, and 
said 2nd common terminal is connected to said 2nd transceiver terminal. 
Between said switching circuits and antennas The multi-band antenna 
switching circuit characterized by having the filter which attenuates 
one twice or 3 times the frequency of the filter which makes the surge 
voltage by the electrostatic discharge absorb to a gland, and the 
sending signal inputted into said 1st transmitting terminal or said 2nd 
transmitting terminal of this. 

[Claim 13] The multi-band antenna switching circuit according to claim 1 
to 12 characterized by having the 1st low pass filter connected to said 
1st transmitting terminal, and the 2nd low pass filter connected to said 
2nd transmitting terminal. 

[Claim 14] The multi-band antenna switching circuit according to claim 1 
to 13 characterized by said switching circuit consisting of a GaAs semi- 
conductor. 

[Claim 15] Multi-band antenna switch laminating module composite part 
characterized by carrying chips, such as a switching device which builds 
a part of transmission line which constitutes a multi-band antenna 
switching circuit according to claim 1 to 14, and capacity in a 
laminated circuit board, and constitutes said a part of multi-band 
antenna switching circuit, resistance, capacity, and an inductor, on a 
laminated circuit board. 



[Claim 16] The communication device characterized by using said multi- 
band antenna switching circuit according to claim 1 to 14 or multi-band 
antenna switch laminating module composite part according to claim 15. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio 
communications system which shares one antenna, and transmits and 
receives the signal of two or more different frequencies especially 
about the communication device which used a multi-band antenna switching 
circuit, multi-band antenna switch laminating module composite part, and 
these. 
[0002] 

[Description of the Prior Art] In walkie-talkie communication system, 
for example, an EGSM (Extended Global System for Mobile Communications) 
method and a DCS (Digital Cellular System) method with mainly prosperous 
Europe, Although there are various systems, such as a PCS (Personal 
Communication Service) method with the prosperous U. S. and a PDC 
(Personal Digital Cellular) method adopted in Japan With the rapid 
spread of the cellular phones of these days, providing a system user 
cannot be finished, connection is difficult, or it is in the middle of a 
message, and the problem of connection cutting has arisen in the 
frequency band assigned to each system in the main big city sections of 
especially advanced nations. Then, it is advocated that he aims at the 
increment in an available frequency substantially as a user can use two 
or more systems, and he uses effectively expansion of a service area and 
the telecom infrastructure of each system further. 



[0003] When said user wants to use two or more systems, it is necessary 
to have the small lightweight pocket transmitter with which only a 
required part can communicate by two or more systems with the pocket 
transmitter corresponding to each system. In order to make available two 
or more systems by one set of a pocket transmitter in the case of the 
latter Although what is necessary is just to constitute a pocket 
transmitter using the components for every system, it sets in the 
transmitting system of a signal, for example, by the filter which passes 
the sending signal of the transmit frequencies of hope, the antenna 
which carries out close radiation of the high frequency switch which 
switches a transceiver circuit, or the transceiver signal, and the 
receiving system of a signal High frequency passive circuit elements, 
such as a filter which passes the frequency of the hope of the input 
signal which passed said high frequency switch, are needed for every 
system. For this reason, while the pocket transmitter became expensive, 
the volume and weight increased and it was unsuitable as portable. Then, 
the small lightweight RF passive circuit elements corresponding to two 
or more systems have been needed. For example, the high frequency switch 
module corresponding to the dual band used for the pocket transmitter 
corresponding to two systems, EGSM and DCS, is indicated by JP, 11- 
225088, A and JP, 2001-185902, A, and the United States patent official 
report No. 5815804. 

[0004] In the switching circuit of the conventional technique in JP, 11- 
225088, A of the former shown in drawing 19 , it has the diplexer Dip 
(splitter) connected to the switching circuit SW1 which switches an EGSM 
transmitting terminal (Tx) and an EGSM receiving terminal (Rx), the 
switching circuit SW2 which switches a DCS transmitting terminal (Tx) 
and a DCS receiving terminal (Rx), and SW1 and SW2. The switching 
circuit which used for SW1 and SW2 the PIN diode switch shown in drawing 
20 is used for each. Therefore, in the high frequency switch module 
corresponding to EGSM and DCS, a total of four PIN diodes are required, 
and had become the hindrance of a miniaturization. 

[0005] On the other hand, among the latters, by JP, 2001-185902, A, as 
shown in drawing 21 , it has the switching circuit SW connected to the 
diplexer Dip2 of the receiving side which separates spectrally the 
diplexer Dipl, and an EGSM receiving terminal and a DCS receiving 
terminal of the transmitting side which separates an EGSM transmitting 
terminal and a DCS transmitting terminal spectrally, and Dipl and Dip2. 
Since the wide band of an EGSM band - DCS band is covered in SW, one FET 
switch, such as a GaAs switch, is used. Therefore, it could miniaturize 
as compared with the switching circuit using an PIN diode switch, and 



reduction of power consumption was still also attained. 
[0006] On the other hand, in the United States patent official report No. 
5815804, it has the diplexer Dip2 which separates spectrally the 
diplexer Dipl which separates an EGSM receiving terminal and a DCS 
transmitting terminal spectrally, and an EGSM transmitting terminal and 
a DCS receiving terminal, and the switching circuit SW connected to Dipl 
and Dip2, and one FET switch, such as a GaAs switch, is used for this SW 
like the above-mentioned example. 
[0007] 

[Problem(s) to be Solved by the Invention] With the conventional 
technique of JP, 2001-185902, A of drawing 21 , since the switching 
circuit SW was connected to the diplexer Dipl of a transmitting side in 
the EGSM transmitting mode, there was a problem of also passing the 
signal of a DCS band inputted from a DCS transmitting terminal. In the 
case of an EGSM transmitting mode, although the power amplification by 
the side of DCS is set up so that it may not operate, it generates a 
signal slightly also from the power amplification by the side of DCS for 
a cross talk with the amplifier by the side of the oscillation by 2 
double higher harmonic of an EGSM sending signal, and EGSM. In the case 
of the dual power amplification which packed two power amplification, 
EGSM and DCS, into one package, especially this phenomenon is remarkable, 
and an about -15dBm signal may be outputted from the power amplification 
by the side of DCS. 

[0008] That is, the signal of the 1. 8GHz band which is equivalent to a 
band twice the frequency of EGSM transmitting in an EGSM transmitting 
mode is inputted into a DCS transmitting terminal, further, 2 double 
harmonic distortion of EGSM transmission is emitted from an antenna, and 
a diplexer Dipl and Switch SW pose a problem in order to pass the signal 
of a 1. 8GHz band as it is. 2 double higher-harmonic yield emitted from 
this antenna had desirable -36dBm or less, and it was a trouble 
nonavoidable with the conventional technique of drawing 21 . 
[0009] Moreover, the GaAs switch is used for the switching circuit with 
JP, 2001-185902, A and U.S. Pat. No. 5815804. A GaAs switch also has the 
problem of being easy to generate harmonic distortion as compared with 
the circuit which used the PIN diode. It is necessary to set to -72 or 
less dBcs the amount of 2 double harmonic generations of the EGSM 
sending signal which the power of +36dBm of the maximum may especially 
be supplied to a GaAs switch by EGSM transmission, and is generated with 
the GaAs switch itself to control the amount of 2 double harmonic 
generations to -36dBm or less. However, it is difficult the present 
condition for a GaAs switch with few such amounts of harmonic 



generations to come to hand. Because, although it is easily realizable 
by increasing supply voltage to reducing the higher-harmonic yield of a 
GaAs switch, it is because it is not employable since the increment in 
supply voltage is equivalent to the increment in the supply voltage of a 
dc-battery as components used for a cellular phone. 
[0010] Furthermore, in the case of the circuit which switches the 
transceiver signal of two or more frequencies directly with a GaAs 
switch, without using a diplexer, there is a problem of being weak, to 
the static electricity destruction. Therefore, it is necessary to take 
in the circuit for the cure against an electrostatic surge between an 
antenna and a GaAs switch. For example, as a conventional cure against 
an electrostatic surge, it is indicated by JP, 2001-44883, A, JP, 2001- 
186047, A, etc. However, these were [ which used the PIN diode ] for 
circuits, and these electrostatic surge cure circuits were not suitable 
for using it for the antenna top. 

[0011] In this invention, in view of the above problems, moreover it 
controlled small, the low power, and the amount of harmonic generations, 
it aims at offering the communication device which used these for the 
strong multi-band antenna switching circuit and the multi-band antenna 
switch laminating module composite part list to the static electricity 
destruction. 
[0012] 

[Means for Solving the Problem] In order that this invention may solve a 
miniaturization, low-power-izing, etc. which were the trouble of the 
switching circuit which used the conventional PIN diode It is the multi- 
band antenna switching circuit which has a basic configuration using one 
FET switch and two diplexers, such as a GaAs switch. In order to control 
the amount of harmonic generations about which we are anxious when FET 
switches, such as a GaAs switch, are used, let it be a summary to have 
inserted the notch filter for the filter which attenuates one twice or 3 
times the frequency of a sending signal of this between the switching 
circuit and the antenna. Moreover, let it be a summary for this 
invention to have inserted the high-pass filter for the filter which 
makes the surge voltage by the electrostatic discharge absorb to a gland 
between the switching circuit and the antenna, in order to prevent the 
static electricity destruction which is the multi-band antenna switching 
circuit which has the basic configuration which used one FET switch and 
two diplexers, such as a GaAs switch, and poses a problem when FET 
switches, such as a GaAs switch, are used. 

[0013] Namely, the 1st diplexer in which this invention has the 1st 
transmitting terminal, the 2nd receiving terminal, and the 1st common 



terminal, The 2nd diplexer which has the 2nd transmitting terminal, the 
1st receiving terminal, and the 2nd common terminal, It has the 1st 
transceiver terminal, the 2nd transceiver terminal, and an antenna 
terminal. Either of said 1st transceiver terminal and said 2nd 
transceiver terminal It has the switching circuit changed and connected 
to said antenna terminal, said 1st common terminal is connected to said 
1st transceiver terminal, and said 2nd common terminal is connected to 
said 2nd transceiver terminal. Between said switching circuits and 
antennas It is the multi-band antenna switching circuit in which the 
filter which attenuates one twice or 3 times the frequency of the 
sending signal inputted into said 1st transmitting terminal or said 2nd 
transmitting terminal of this was prepared. 

[0014] Moreover, the 1st diplexer in which this invention has the 1st 
transmitting terminal, the 2nd receiving terminal, and the 1st common 
terminal, The 2nd diplexer which has the 2nd transmitting terminal, the 
1st receiving terminal, and the 2nd common terminal, It has the 1st 
transceiver terminal, the 2nd transceiver terminal, and an antenna 
terminal. Either of said 1st transceiver terminal and said 2nd 
transceiver terminal Have the switching circuit changed and connected to 
said antenna terminal, and said 1st common terminal is connected to said 
1st transceiver terminal. It is the multi-band antenna switching circuit 
where it connected with said 2nd transceiver terminal, and said 2nd 
common terminal prepared the notch filter between said switching 
circuits and antennas. 

[0015] In the above-mentioned invention, it is desirable to take the 
following configurations. Said notch filter has an inductor, diode, 
capacity, resistance, and a power supply terminal, and make resonance 
frequency adjustable with the electrical potential difference impressed 
to said power supply terminal. Prepare the reverse voltage terminal for 
impressing reverse voltage to said diode in said notch filter. Have the 
1st low pass filter for said 1st transmitting terminal, and have the 2nd 
low pass filter for the 2nd transmitting terminal. Said switching 
circuit should consist of GaAs semi-conductors. It has an input terminal 
and an output terminal, and prepare at least the high-pass filter which 
consists of the 1st inductor connected between said input terminals and 
glands, the 1st capacity connected between said input terminals and said 
output terminals, the 2nd inductor connected to said output terminal, 
and the 2nd capacity connected in this the 2nd inductor and gland 
between said notch filters and antennas. Insert the parallel resonant 
circuit which consists of the 3rd inductor and 3rd capacity between the 
2nd inductor of said high-pass filter, and said output terminal. 



[0016] The 1st diplexer in which this invention has the 1st transmitting 
terminal, the 2nd receiving terminal, and the 1st common terminal, The 
2nd diplexer which has the 2nd transmitting terminal, the 1st receiving 
terminal, and the 2nd common terminal, It has the 1st transceiver 
terminal, the 2nd transceiver terminal, and an antenna terminal. Either 
of said 1st transceiver terminal and said 2nd transceiver terminal It 
has the switching circuit changed and connected to said antenna terminal, 
said 1st common terminal is connected to said 1st transceiver terminal, 
and said 2nd common terminal is connected to said 2nd transceiver 
terminal. Between said switching circuits and antennas It is the multi- 
band antenna switching circuit which has the filter which makes the 
surge voltage by the electrostatic discharge absorb to a gland. 
[0017] Moreover, the 1st diplexer in which this invention has the 1st 
transmitting terminal, the 2nd receiving terminal, and the 1st common 
terminal, The 2nd diplexer which has the 2nd transmitting terminal, the 
1st receiving terminal, and the 2nd common terminal, It has the 1st 
transceiver terminal, the 2nd transceiver terminal, and an antenna 
terminal. Either of said 1st transceiver terminal and said 2nd 
transceiver terminal It has the switching circuit changed and connected 
to said antenna terminal, said 1st common terminal is connected to said 
1st transceiver terminal, and said 2nd common terminal is connected to 
said 2nd transceiver terminal. Between said switching circuits and 
antennas It has the output terminal connected to the input terminal 
connected to said antenna, and said switching circuit. The 1st inductor 
connected between said input terminals and glands, the 1st capacity 
connected between said input terminals and said output terminals, It is 
the multi-band antenna switching circuit which has the high-pass filter 
which consists of the 2nd inductor connected to said output terminal, 
and the 2nd capacity connected in this the 2nd inductor and gland. Here, 
the parallel resonant circuit which consists of the 3rd inductor and 3rd 
capacity may be inserted between the 2nd inductor of said high-pass 
filter, and said output terminal. 

[0018] This invention is the multi-band antenna switch laminating module 
composite part which carried chips, such as a switching device which 
builds a part of transmission line which constitutes the above-mentioned 
multi-band antenna switching circuit, and capacity in a laminated 
circuit board, and constitutes said a part of multi-band antenna 
switching circuit, resistance, capacity, and an inductor, on the 
laminated circuit board. 

[0019] Furthermore, this invention is a communication device using the 
above-mentioned multi-band antenna switching circuit or multi-band 



antenna switch laminating module composite part. 
[0020] 

[Embodiment of the Invention] Since the multi-band antenna switching 
circuit of this invention was considered as the above configurations, 
the 1st diplexer separates spectrally into the 1st transmitting terminal 
and the 2nd receiving terminal the signal with which frequency bands 
differ, and the 2nd diplexer separates spectrally into the 2nd 
transmitting terminal and the 1st receiving terminal the signal of the 
band where frequencies differ. Furthermore, a switching circuit switches 
connection between an antenna terminal and said 1st diplexer or between 
an antenna terminal and said 2nd diplexer. Therefore, when the 1st 
transmitting terminal and antenna terminal are connected, since the 2nd 
transmitting terminal is intercepted by said switching circuit, it does 
not pass the harmonic distortion outputted with the conventional 
technique from the power amplification in the OFF condition which was a 
problem to an antenna terminal. When the 2nd transmitting terminal and 
antenna terminal are connected similarly, since the 1st transmitting 
terminal is intercepted by said switching circuit, it does not pass the 
harmonic distortion outputted with the conventional technique from the 
power amplification of the OFF condition which was a problem to an 
antenna terminal. 

[0021] Moreover, to the sending signal outputted from the power 
amplification inputted into said 1st transmitting terminal, the 1st low 
pass filter connected to the 1st transmitting terminal in this invention 
passes only the signal of fundamental frequency, and reduces high order 
harmonic distortion. To the sending signal outputted from the power 
amplification inputted into said 2nd transmitting terminal, the 2nd low 
pass filter similarly connected to the 2nd transmitting terminal passes 
only the signal of fundamental frequency, and reduces high order 
harmonic distortion. And it is the low pass filter connected between the 
switching circuit and the antenna, or the notch filter is adjusted so 
that it may have an attenuation pole in one twice or 3 times the 
frequency of a sending signal of this. Therefore, by connecting these 
filters, the secondary harmonic distortion [ 3rd ] generated in said 
switching circuit can also be reduced effectively. 

[0022] Moreover, the notch filter of this invention is constituted by an 
inductor, a diode switch, capacity, resistance, and the power supply 
terminal, and it becomes possible to change the resonance frequency of a 
notch filter of it with the electrical potential difference impressed to 
said power supply terminal. Therefore, reduction becomes possible about 
the higher-harmonic yield of both bands at coincidence by setting it as 



the frequency of the twice of the 1st sending signal, or a 3 time higher 
harmonic, when the attenuation pole of a notch filter is connected to an 
antenna terminal in the 1st transmitting terminal, and setting it as the 
frequency of the twice of the 2nd sending signal, or a 3 time higher 
harmonic, when the 2nd transmitting terminal is connected to an antenna 
terminal. Moreover, in the condition that the electrical potential 
difference is not impressed to the diode switch which constitutes said 
notch filter, the notch filter itself generates harmonic distortion. In 
order to avoid this, it is effective to prepare the reverse voltage 
terminal for impressing reverse voltage to said diode switch. 
[0023] In order to make the switching circuit used for this invention 
pass the signal of the low frequency outputted and inputted by said 
diplexer and high frequency by low loss, the large GaAs FET switch of a 
passband etc. is used. However, GaAs When an FET switch is compared with 
a PIN diode etc. , it has the demerit of being weak, to the static 
electricity destruction. It is cancelable by preparing the filter which 
makes electrostatic surge voltage absorb to a gland between a switching 
circuit and an antenna to this. According to the more concrete high-pass 
filter, the surge voltage by the electrostatic discharge is missed to a 
gland side with the 1st inductor and 1st capacity, and while absorbing 
the electrostatic surge in a resonance frequency band to a gland 
effectively by the series resonant circuit which consists of the 2nd 
capacity connected in the 2nd inductor and gland, adjustment in the 
broadband to a 900MHz band - 1. 8GHz band can be taken. 

[0024] Moreover, in order to build the transmission line of the diplexer 
which constitutes a multi-band antenna switching circuit, and a 
switching circuit, and a part of capacity in a laminated circuit board 
and to unify, wiring with a diplexer and a switching circuit is also 
formed in the front face or the interior of a laminated circuit board, 
and loss by wiring is reduced, and the adjustment adjustment between 
both becomes easy. On the other hand, small and cheap multi-band antenna 
switch laminating module composite part is obtained by carrying chips, 
such as a switching device which constitutes a part of multi-band 
antenna switching circuit, resistance, capacity, and an inductor, on a 
laminated circuit board. Moreover, the communication device using these 
multi-band antenna switching circuits or multi-band antenna switch 
laminating module composite part serves as a miniaturization and low- 
power specification of equipment. From the above thing, a communication 
device can attain control of the amount of harmonic generations in power 
amplification, and the amount of harmonic generations in a switching 
circuit, protection of the electrostatic discharge of a GaAs FET switch, 



miniaturization, low-cost-izing, and low-power-ization in the antenna 
switching circuit of this invention, and a multi-band antenna switch 
laminating module composite part list. 

[0025] Hereafter, the operation gestalt of a communication device is 
explained to the multi-band antenna switching circuit concerning this 
invention, and a multi-band antenna switch laminating module composite 
part list with reference to a drawing. First, drawing 2 shows the block 
diagram of the antenna switching circuit corresponding to EGSM and DCS 
which is an example of the multi-band antenna switching circuit 
concerning this invention. The 1st diplexer Dipl carries out spectral 
separation composition of an EGSM sending signal (880MHz - 915MHz) and 
the DCS input signal (1805MHz - 1880MHz). The 2nd diplexer Dip2 carries 
out spectral separation composition of an EGSM input signal (925MHz - 
960MHz) and the DCS sending signal (1710MHz - 1785MHz). It connects with 
Dipl and Dip2, and a switching circuit SW switches connection of between 
the antenna terminals ANT and Dipl, or a between an ANT terminal and 
Dip2. In this case, a switching circuit is GaAs which it is necessary to 
make pass the signal of EGSM and a DCS band by low loss, and is called 
large SPDT (Single Pole Dual Throw) of a passband. An FET switch etc. is 
used. Therefore, when Dipl connects with an ANT terminal and the EGSM 
transmitting terminal and the ANT terminal are connected, a DCS 
transmitting terminal is intercepted by SW. In the case of an EGSM 
transmitting mode, although the power amplification by the side of DCS 
is set up so that it may not operate, it generates a signal slightly 
also from the power amplification by the side of DCS for a cross talk 
with the amplifier by the side of the oscillation by 2 double higher 
harmonic of an EGSM sending signal, and EGSM. That is, 2 double higher 
harmonic (1760MHz - 1830MHz) of the EGSM sending signal generated with 
the power amplification by the side of EGSM is inputted from a DCS 
transmitting terminal by the cross talk between the power amplification 
of EGSM and DCS, and passes Dip2. However, since between an ANT terminal 
and Dip2 are intercepted by SW, it can pass to an ANT terminal side. On 
the other hand, since between the DCS transmitting terminal and the ANT 
terminal was connected in the EGSM transmitting mode with the 
conventional technique of drawing 21 , it passed to the ANT terminal and 
2 double higher harmonic of an EGSM sending signal was a problem. First 
of all, reduction of 2 double higher-harmonic yield of the EGSM sending 
signal in an EGSM transmitting mode is attained from the above thing by 
the circuitry of this invention. 

[0026] (Example 1) Drawing 1 shows the block diagram of the antenna 
switching circuit corresponding to EGSM and DCS which is one example of 



the multi-band antenna switching circuit of this invention. In addition 
to the circuit of the above-mentioned example, in this example, the 
adjustable notch filter VNF is inserted among low pass filters LPF2, ANT, 
and SW between Dipl and an EGSM transmitting terminal, respectively 
between low pass filters LPF1 and Dip2 and a DCS transmitting terminal. 
In order that LPF1 may control the high order harmonic distortion 
contained in an EGSM sending signal, only an EGSM sending signal is 
passed and the filter of a property which decreases a sending signal 
twice [ more than ] the frequency of EGSM is used. Similarly, in order 
that LPF2 may control the high order harmonic distortion contained in a 
DCS sending signal, only a DCS sending signal is passed and the filter 
of a property which decreases a sending signal twice [ more than ] the 
frequency of DCS is used. Therefore, since the harmonic distortion 
generated with power amplification is reduced by LPF1 and LPF2, the 
higher-harmonic yield emitted from an antenna can be reduced. 
Furthermore, in order to reduce the higher-harmonic yield generated with 
said GaAs FET switch, the adjustable notch filter VNF was a notch filter 
which has an attenuation pole in one twice or 3 times the frequency of 
an EGSM sending signal of this in an EGSM transmitting mode, and its 
notch filter of a property which has an attenuation pole in one twice or 
3 times the frequency of a DCS sending signal of this in a DCS 
transmitting mode was desirable, and it adopted the adjustable notch 
filter from which resonance frequency changes as mentioned above in EGSM 
and DCS each mode in this example. Therefore, the harmonic distortion 
generated with a GaAs FET switch can be reduced by VNF. In addition, it 
cannot be overemphasized that not the thing restricted to an adjustable 
notch filter VNF like an example in this invention but the usual notch 
filter NF may be used. What is necessary is just the filter which it 
does not restrict [ filter ] to a notch filter, either, if it 
furthermore says, and, in short, attenuates one twice or 3 times the 
frequency of various sending signals of this. 

[0027] An example of the concrete equal circuit of this example was 
shown in drawing 8 . A diplexer Dipl is constituted by the transmission 
line or inductors L7-L9, and capacity C8-C1L As for L8 and C8, it is 
desirable to design so that a series resonant circuit may be formed and 
it may have resonance frequency in a DCS receiving band. The attenuation 
pole was united with 1. 8GHz in this example. As for L9 and CIO, it is 
desirable to design so that a series resonant circuit may be formed and 
it may have resonance frequency in an EGSM transmitting band. The 
attenuation pole was united with 0. 9GHz in this example. This circuit 
enables it to carry out spectral separation composition of an EGSM 



sending signal and the DCS input signal. A diplexer Dip2 is constituted 
by the transmission line or an inductor L4 - L6, and capacity C4-C7. As 
for L5 and C4, it is desirable to design so that a series resonant 
circuit may be formed and it may have resonance frequency in a DCS 
transmitting band. The attenuation pole was united with 1. 8GHz in this 
example. As for L6 and C6, it is desirable to design so that a series 
resonant circuit may be formed and it may have resonance frequency in an 
EGSM receiving band. The attenuation pole was united with 0. 9GHz in this 
example. This circuit enables it to carry out spectral separation 
composition of a DCS sending signal and the EGSM input signal. 
[0028] A low pass filter LPF 1 is constituted by the transmission line 
or an inductor LI 1, and capacity C15-C17. At this time, Lll and C15 form 
a parallel resonant circuit, and, as for that resonance frequency, it is 
desirable to set up the twice of EGSM transmit frequencies or 3 times. 
In this example, it was set as 3 times as many 2. 7GHz as this. Reduction 
of a 3 time higher-harmonic yield of the EGSM transmission generated in 
power amplification by this circuit is attained. A low pass filter LPF 2 
is constituted by the transmission line or an inductor L10, and capacity 
C12-C14. At this time, L10 and C12 form a parallel resonant circuit, and, 
as for that resonance frequency, it is desirable to set up the twice of 
DCS transmit frequencies or 3 times. In this example, it was set as 
twice as many 3. 6GHz as this. Reduction of 2 double higher-harmonic 
yield of the DCS transmission generated in power amplification by this 
circuit is attained. 

[0029] The adjustable notch filter VNF is constituted by the 
transmission line or an inductor LI, a choke coil L2, capacity C1-C3, a 
diode switch D, and Resistance R. LI, D, and C3 form a series resonant 
circuit, and the resonance frequency changes with the ON/OFF conditions 
of Diode D. Usually, diode has the capacity value of 0. 1-1. OpF in the 
state of near and OFF short in the state of ON. For this reason, in the 
state of ON, a series resonant circuit with the capacity value of LI, C3, 
and diode is formed in the state of the series resonant circuit of LI 
and C3, and OFF. The property of VNF used by this example is shown in 
drawing 6 . The property that diode has an attenuation pole in the state 
of ON in a sending signal (about 2. 7GHz) 3 times the frequency of EGSM, 
and diode has an attenuation pole in a sending signal (about 3. 6GHz) 
twice the frequency of DCS in the state of OFF is acquired. In addition, 
the combination of LI and C3 can adjust the resonance frequency in the 
case of being resonance frequency in case diode is ON, and OFF to 
arbitration. In order for Diode D to be in ON condition, it is necessary 
to impress the electrical potential difference of about 0. 7v or more to 



diode, and to pass a direct current, and the choke coil L2 is required 
in order to pass this direct current. Moreover, L2 has desirable 20nH- 
lOOnH so that an impedance may become large to the signal of EGSM and a 
DCS band. 27nH(s) were used in this example. Moreover, Resistance R 
restricts the current value which flows to Diode D. lkohm was used in 
this example. 

[0030] In addition, since a choke coil L2 is directly under an antenna 
and is connected to the gland, even when an electrostatic surge is added 
from the exterior, a surge becomes easy to escape to a gland by L2. For 
this reason, it is the antenna switching circuit which also has a 
function of protection of weak components to electrostatic discharges, 
such as the SAW filter and power amplification which are connected after 
SW circuit and it, and low noise amplifier, moreover — or in the 
antenna [ operation / the filter which makes the surge voltage by the 
electrostatic discharge absorb to a gland ] switching circuit using 
nothing and a GaAs switch, it is effective also by preparing the circuit 
which inserted the inductor as shown in drawing 18 (a) which carries out 
the following, and (b). However, in (b), since much inductors and 
capacity were needed, it became the hindrance of a miniaturization and 
low-cost-izing, and had also become the cause of degradation of an 
insertion loss. In (a), in order to add an inductor to some splitters 
and to protect a GaAs switch from an electrostatic surge, it is 
necessary to set the inductor which falls to a gland as 5 or less nHs 
but, and when the inductor of 5 or less nHs is connected to the antenna 
top, it becomes difficult to take adjustment in the broadband to a 
900MHz band - 1. 8GHz band. In order to cancel such faults, it is more 
desirable to use the high-pass filter circuit mentioned later. 
[0031] It connects with Dipl, Dip2, and VNF, when VC1 is High, between 
VNF-Dipl is connected, and a switching circuit SW is intercepted between 
VNF-Dip2. Conversely, when VC2 is High, between VNF~Dip2 is connected, 
and it is intercepted between VNF-Dipl. CI, C2, C18, and C19 are DC cut 
capacitors required for a switch of a switching circuit SW, and ON/OFF 
of Diode D. 

[0032] The mode of operation of this example and the relation of supply 
voltage were shown in Table 1. As for +1V-+5V and Low, -0. 5V-+0. 5V are 
[ High of the supply voltage level of Table 1 ] desirable. In an EGSM 
transmitting mode, VC1 and VC3 are set to Low by High, SW connects 
between ANT and Dipl, and, as for ANT and Dip2, VC2 is opened. Moreover, 
since Diode D will be in ON condition, the resonance frequency of a 
notch filter VNF becomes a sending signal 3 times the frequency of about 
2. 7GHz of EGSM. In a DCS transmitting mode, VC2 is set to VC1 by High, 



VC3 are set to Low, SW connects between ANT and Dip2 and ANT and Dipl 
are opened. Moreover, since Diode D will be in an OFF condition, the 
resonance frequency of a notch filter VNF becomes a sending signal twice 
the frequency of about 3. 6GHz of DCS. In the EGSM receive mode, VC2 is 
set to VC1 by ON, VC3 are set to Low, SW connects between ANT and Dip2 
and ANT and Dipl are opened. Moreover, since Diode D will be in an OFF 
condition, the resonance frequency of a notch filter VNF is set to about 
3.6GHz. In the DCS receive mode, VC1 is set to VC2 by ON, VC3 are set to 
Low, SW connects between ANT and Dipl and ANT and Dip2 are opened. 
Moreover, since Diode D will be in an OFF condition, the resonance 
frequency of a notch filter VNF is set to about 3. 6GHz. 
[0033] 
[Table 1] 
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[0034] Next, the result measured about the higher-harmonic depressor 
effect by this example is shown in Table 2. About the case where there 
is no notch filter like drawing 2 , and the case of this invention which 
prepared the notch filter etc. like the example of drawing 1 , 
measurement measured twice and the characteristic value of the magnitude 
of attenuation (dB) of a 3 time higher harmonic (2f, 3f). Depressor 
effect 20dB or more has been checked by this invention so that clearly 
from this result. According to the antenna switching circuit of this 
invention by the above example, it is clear for control of the amount of 
harmonic generations in power amplification, control of the amount of 
harmonic generations in a switching circuit, protection of an 
electrostatic discharge, etc. to be possible. 
[0035] 
[Table 2] 
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[0036] (Example 2) Next, the representative circuit schematic of the 
antenna switching circuit corresponding to EGSM and DCS which are other 
examples of this invention is shown in drawing 10 . In this example, the 
adjustable notch filter VNF shown in drawing 8 of an example 1 is 



changed. VNF of this example is constituted by the transmission line or 
an inductor LI, choke coils L2 and L3, capacity C1-C3, a diode switch D, 
and Resistance R. LI, D, and C3 form a series resonant circuit, and the 
resonance frequency changes with the ON/OFF conditions of Diode D like 
an example 1. It is the description for VNF shown in this example to be 
able to impress reverse voltage to Diode D. 

[0037] If the RF signal of high power is generally supplied to nonlinear 
devices, such as diode, it is known that harmonic distortion will occur. 
Especially in the case of a PIN diode, the time of an OFF condition is 
remarkable. This reason is clear also from the V-I property of the diode 
shown in drawing 9 , and since diode is driving in the operating point 
with comparatively sufficient linearity with the electrical potential 
difference Vc of a control power source in the state of ON, in order to 
carry out a linearity-response also to the voltage variation by the RF 
signal, there are few higher-harmonic yields. On the other hand, in the 
state of OFF, the V= 0 neighborhood serves as the operating point, and a 
nonlinear response is carried out also to the voltage variation by the 
RF signal. For this reason, a higher-harmonic yield becomes large. The 
mode of operation of this example and the relation of supply voltage are 
the same as that of Table 1. The difference from an example 1 is VC' s2 
being able to serve as High, and VC' s3 serving as Low, and being able to 
impress reverse voltage to Diode D in a DCS transmitting mode. When 
reverse voltage is impressed to diode, since a linearity-response is 
carried out also to the voltage variation by the high frequency signal 
as shown in drawing 9 R> 9, the higher-harmonic yield in a notch filter 
can be reduced. In a DCS transmitting mode, VC2 is set to VC1 by High, 
VC3 are set to Low, SW connects between ANT and Dip2 and ANT and Dipl 
are opened. Moreover, the resonance frequency of a notch filter VNF has 
required reverse voltage, although Diode D will be in an OFF condition. 
A choke coil L3 has desirable 20nH-100nH so that an impedance may become 
large to the signal of EGSM and a DCS band. 27nH(s) were used in this 
example. Moreover, Resistance R restricts the current value which flows 
to Diode D. lkohm was used in this example. An electrostatic-discharge 
protection feature is also realizable by furthermore connecting an 
inductor L2 directly under ANT. The multi-band antenna switching circuit 
which can reduce the amount of harmonic generations in the OFF condition 
of the diode D which is the trouble of an example 1 according to the 
above example is obtained. 

[0038] (Example 3) The block diagram of EGSM and DCS which are other 
examples of this invention, and the triple band antenna switching 
circuit corresponding to PCS is shown in drawing 3 . This example adds a 



PCS receiving terminal to the switching circuit of an example 1. In 
addition, it can be said that this invention is the multi-band antenna 
switching circuit of this invention in order that two or more 
transceiver systems may join others as long as it is related with the 
antenna switching circuit equipped with the basic configuration which 
used one FET switch and two diplexers, such as a GaAs switch, and has 
this basic configuration. The same is said of the following examples. 
Now, GaAs called SP3T (Single Pole 3 Throw) as this switch in this 
example The FET switch was used. Simplification of a circuit is attained 
by furthermore carrying out a DCS transmitting terminal and a PCS 
transmitting terminal in common. In this case, since a comparatively 
near frequency has DCS transmission (1710MHz - 1785MHz) and PCS 
transmission (1850MHz - 1910MHz), power amplification can also be 
communalized. others — although it omits since detailed explanation is 
the same as that of the above-mentioned example, according to this 
example, EGSM, DCS, and the triple band antenna switching circuit 
corresponding to PCS are obtained. 

[0039] (Example 4) The block diagram of EGSM, DAMPS and DCS which are 
other examples of this invention, and the quad band antenna switching 
circuit corresponding to PCS is shown in drawing 4 . In this example, a 
diplexer Dip3 is connected to the switching circuit of an example 4, and 
it has become the circuit which added the DAMPS receiving terminal. 
Simplification of a circuit is attained by furthermore carrying out an 
EGSM transmitting terminal and a DAMPS transmitting terminal in common. 
In this case, since a comparatively near frequency has EGSM transmission 
(880MHz - 915MHz) and DAMPS transmission (824MHz - 849MHz) , power 
amplification can also be communalized. According to this example, EGSM, 
DAMPS, DCS, and the quad band antenna switching circuit corresponding to 
PCS are obtained above. 

[0040] (Example 5) The block diagram of EGSM which are other examples of 
this invention, DCS and PCS, and the quad band antenna switching circuit 
corresponding to W-CDMA is shown in drawing 12 . GaAs called SP4T 
(Single Pole 4 Throw) as a switch of this example The FET switch was 
used. It is the circuit which furthermore connected Duplexer Dup to the 
latter part of a W-CDMA transceiver terminal. In this case, Duplexer Dup 
can carry out spectral separation composition of the transceiver signal 
of a W-CDMA band (1920MHz - 2170MHz), can switch transmission and 
reception of W-CDMA, and can respond also to the system by which a TDMA 
system differs from a CDMA system. According to this example, EGSM, DCS 
and PCS, and the quad band antenna switching circuit corresponding to W- 
CDMA are obtained above. 



[0041] (Example 6) Generally the GaAs switch is expensive as compared 
with a diode switch, and the GaAs switch of the SP3T mold further used 
in the example 3 and the example 4 and the SP4T mold used in the example 
5 is unsuitable as components which become still more expensive than the 
GaAs switch of the SPDT mold used in the examples 1 and 2, and are used 
for a cellular-phone terminal. The block diagram of EGSM, DAMPS and DCS 
which are other examples of this invention, and the quad band antenna 
switching circuit corresponding to PCS is shown in drawing 5 as one 
amelioration of the point. In addition to the circuit of an example 1, 
in this example, it is the circuit which connected the phase splitter PS 
1 to the phase splitters PS2 and Dip2 at Dipl. Since the GaAs switch 
used in this example is SPDT, as compared with the case where SP3T and 
SP4T are used, the components of low cost become realizable. The 
concrete equal circuit of this example is shown in drawing 11 . Since 
Dipl, Dip2, SW, LPF1, LPF2, and VNF are the same as what was explained 
in the example 1, explanation here is omitted. 

[0042] The phase splitter PS 1 consists of the transmission lines L12 
and L13, SAW filter SAW1 for DAMPS reception, and SAW filter SAW2 for 
EGSM reception. The transmission line L13 is lambda/4 resonator with 
which the die length of the transmission line was adjusted so that it 
might resonate with DAMPS received frequency (869MHz - 894MHz). The 
transmission line L12 is lambda/4 resonator with which the die length of 
the transmission line was adjusted so that it might resonate with EGSM 
received frequency (925MHz - 960MHz). lambda/4 resonator has the 
property that an impedance changes with termination conditions a lot, 
and, in the case of 50-ohm termination, in the case of 50 ohms and short 
termination, it has a short impedance in the case of opening and opening 
termination. On the other hand, the property of an SAW filter has a near 
impedance short on the frequency 50 ohms and near the passband in a 
passband. Therefore, in a DAMPS receiving band, the impedance of opening 
and a DAMPS receiving terminal is set to 50 ohms by the impedance of the 
EGSM receiving terminal seen from the diplexer Dip2, and a DAMPS input 
signal is separated spectrally into a DAMPS receiving terminal side. 
Conversely, in an EGSM receiving band, the impedance of opening and an 
EGSM receiving terminal is set to 50 ohms by the impedance of the DAMPS 
receiving terminal seen from the diplexer Dip2, and an EGSM input signal 
is separated spectrally into an EGSM receiving terminal side. PS1 can 
separate a DAMPS input signal and an EGSM input signal spectrally in the 
above actuation. 

[0043] The phase splitter PS 2 consists of the transmission lines L14 
and L15, SAW filter SAW3 for DCS reception, and SAW filter SAW4 for PCS 



reception. The transmission line L15 is lambda/4 resonator with which 
the die length of the transmission line was adjusted so that it might 
resonate with DCS received frequency (1805MHz - 1880MHz). The 
transmission line L14 is lambda/4 resonator with which the die length of 
the transmission line was adjusted so that it might resonate with PCS 
received frequency (1930MHz - 1990MHz). lambda/4 resonator has the 
property that an impedance changes with termination conditions a lot, 
and, in the case of 50-ohm termination, in the case of 50 ohms and short 
termination, it has a short impedance in the case of opening and opening 
termination. On the other hand, the property of an SAW filter has a near 
impedance short on the frequency 50 ohms and near the passband in a 
passband. Therefore, in a DCS receiving band, the impedance of opening 
and a DCS receiving terminal is set to 50 ohms by the impedance of the 
PCS receiving terminal seen from the diplexer Dipl, and a DCS input 
signal is separated spectrally into a DCS receiving terminal side. 
Conversely, in a PCS receiving band, the impedance of opening and a PCS 
receiving terminal is set to 50 ohms by the impedance of the DCS 
receiving terminal seen from the diplexer Dipl, and a PCS input signal 
is separated spectrally into a PCS receiving terminal side. PS2 can 
separate a DCS input signal and a PCS input signal spectrally in the 
above actuation. 

[0044] Furthermore, simplification of a circuit is attained by carrying 
out an EGSM transmitting terminal and a DAMPS transmitting terminal in 
common. In this case, since a comparatively near frequency has EGSM 
transmission (880MHz - 915MHz) and DAMPS transmission (824MHz - 849MHz), 
power amplification can also be communalized. Simplification of a 
circuit is attained by carrying out a DCS transmitting terminal and a 
PCS transmitting terminal in common similarly. In this case, since a 
comparatively near frequency has DCS transmission (1710MHz - 1785MHz) 
and PCS transmission (1850MHz - 1910MHz), power amplification can also 
be communalized. According to the above example, EGSM, DAMPS, DCS, and 
the KUADD0 band antenna switching circuit corresponding to PCS are 
obtained only by using one GaAs switch of SPDT, and miniaturization and 
low cost-ization can be attained. 

[0045] Next, the high-pass filter for the cure against an electrostatic 
surge is explained. Drawing 13 is the representative circuit schematic 
showing the one example. In drawing 13 , an inductor LI is connected 
between an input terminal PI and a gland, capacity CI is inserted 
between an input terminal PI and an output terminal P2, and the series 
resonant circuit which consists of an inductor L2 and capacity C2 is 
connected between the output terminal P2 and the gland. In this case, by 



choosing the value of LI and CI suitably, an electrostatic surge is 
missed to a gland and a high-pass filter which transmits a RF signal by 
low loss is constituted. 50 or less nHs and CI have [ LI ] desirable 
lOpF or less here. Moreover, the series resonant circuit which consists 
of L2 and C2 sets up the value of L and C so that it may be set up while 
the resonance frequency is 100MHz - 500MHz. In this case, lOpF or more 
and L2 have [ C2 ] 50 or less desirable nHs. The electrostatic surge in 
said resonance frequency band which poses a problem by the electrostatic 
discharge by this can be absorbed to a gland, and the cure against an 
electrostatic surge can be performed more efficiently. 
[0046] Drawing 14 is other examples of the high-pass filter circuit for 
an electrostatic surge cure. Although the role of inductors LI and L2 
and capacity CI and C2 is the same as what was shown in drawing 13 in 
drawing 14 , it differs in that the parallel resonant circuit which 
consists of capacity C3 and an inductor L3 is inserted between capacity 
CI and an output terminal P2. By setting up so that it may have an 
attenuation pole in one N times the frequency of a sending signal, this 
parallel resonant circuit serves to remove the higher-harmonic noise 
signal sent from an antenna. Moreover, by adjusting the value of C3 and 
L3, adjustment of adjustment of the electrostatic whole surge circuit is 
attained, and it is more effective. 

[0047] The case where the destruction by the electrostatic surge which 
may happen with an actual personal digital assistant contacts the 
antenna of a personal digital assistant where the body is charged is 
assumed. Generally Human Body Model is used as an approach of 
reproducing this situation experimentally. It is known from this model 
that the surge wave from the body has a dominant frequency component to 
DC-300MHz. Then, the damping property to DC~2GHz was measured about the 
electrostatic surge cure circuit of drawing 13 of this invention, and 
the circuit shown by drawing 18 (a) and (b). A damping property is shown 
in drawing 16 and a reflection property is shown in drawing 17 , 
respectively. As a property comparison, supposing the 900MHz band and 
1800MHz band which are shown by mark in drawing, the signal to pass 
was set up so that reflection property V. S. W. R in each band might become 
1. 5 or less, as shown in drawing 17 R> 7. To the magnitude of 
attenuation in the frequency band 300MHz or less which poses a problem 
from the damping property of drawing 16 by the electrostatic discharge 
being 5dB or less in the electrostatic surge cure circuit of drawing 18 
(a) and (b), in the electrostatic surge cure circuit of drawing 13 , it 
is 30dB or more, and the electrostatic surge cure circuit here has 
secured the a little more than (17 or more times) 25dB magnitude of 



attenuation (the electrostatic surge removal effectiveness). 
[0048] (Example 7) Drawing 15 is the example of the triple band antenna 
switching circuit equipped with the high-pass filter for the cure 
against an electrostatic surge. In the case of this example, SP3 T 
switch switches an EGSM sending signal and a DCS input signal to a 
splitter Dipl among the signals outputted and inputted from the antenna 
terminal, switches a DCS/PCS sending signal and an EGSM input signal to 
a splitter Dip2, and switches to SAW of PCS reception of a PCS input 
signal, respectively. To a low pass filter LPF 1, it is EGSM. Bearing 
the role which decreases the Nth harmonics contained in the sending 
signal inputted from TX terminal, LPF2 is DCS/PCS. The role which 
decreases the Nth harmonics contained in the sending signal inputted 
from TX terminal is borne. SAW filters SAW1, SAW2, and SAW3 bear the 
role which removes the noise outside the receiving band included in an 
EGSM input signal, a DCS input signal, and a PCS input signal, 
respectively. A splitter Dipl is connected to LPF1 and SAW2, and a 
splitter Dip2 is connected to LPF2 and SAW1. 

[0049] An electrostatic surge cure circuit is inserted between the 
antenna terminal ANT and SP3 T switch, and absorbs to a gland the 
electrostatic surge inputted from the antenna. Although the inductor L3 
shown within the dotted-line limit and the parallel resonant circuit 
which consists of capacitors C3 are options It is an attenuation pole 
when this parallel resonant circuit is prepared DCS/PCS By adjusting to 
one (3420MHz - 3820MHz) twice the frequency of Tx Since coincidence can 
be made to decrease transmission (3520MHz - 3660MHz) 4 times the 
frequency of EGSM, coincidence can be made to decrease 2 double 
magnitude of attenuation of DCS/PCS transmission, and the 4 time 
magnitude of attenuation of EGSM transmission. Moreover, since parallel 
resonant circuits L3 and C3 also have the function as a matching circuit, 
they are useful as an object for matching adjustment of the whole 
antenna switch. This electrostatic surge cure circuit may be suitably 
inserted between Dip and LPF, between Dip and SAW, etc. not only the 
antenna top but if needed. Moreover, although the notch filter is 
excluded in this example, it is undoubted that you may prepare combining 
the notch filter mentioned above. By the above, circuits, such as SP3 T 
switch, an SAW filter of reception, power amplification connected to a 
transmitting terminal, and low noise amplifier connected to a receiving 
terminal, can be efficiently protected from an electrostatic surge. 
[0050] (Example 8) A part of transmission line which constitutes the 
diplexer in this invention, a low pass filter, and an adjustable notch 
filter, and capacity are GaAs(es), such as SPDT which could build in the 



dielectric laminated circuit board and was used as a switching circuit, 
SP3T, and SP4T. Small and cheap multi-band antenna switch laminating 
module composite part is obtained by carrying chips, such as an FET 
switching device and resistance, capacity, and a choke coil, on said 
dielectric laminated circuit board. Drawing 7 showed the perspective 
view of the antenna switch laminating module composite part shown in the 
equal circuit of drawing 8 . Since the transmission line and capacity 
which constitute diplexers Dipl and Dip2, low pass filters LPF1 and LPF2, 
and the adjustable notch filter VNF are divided into two or more layers 
inside a layered product and printed, miniaturization lightweight- 
ization is attained. Moreover, in this example, the laminated circuit 
board uses the ceramic dielectric material (LTCC) in which low- 
temperature baking of 950 degrees C or less is possible, and the ceramic 
green sheet before baking used that whose sheet thickness is 40-200 
micrometers so that it might be easy to form the transmission line and 
capacity. After carrying out two or more laminatings of this ceramic 
green sheet, cutting into the piece of an individual and printing a 
side-face electrode, the layered product of antenna switch laminating 
module composite part is obtained by calcinating at 950 degrees C. 
Furthermore, the antenna switch laminating module composite part shown 
in the equal circuit of drawing 8 is obtained by mounting a GaAs FET 
switch, a chip resistor, a chip capacitor, and a choke coil on the 
obtained layered product. 

[0051] (Other examples) Although the above example described the multi- 
band antenna switching circuit corresponding to EGSM, DCS, DAMPS, PCS, 
and W-CDMA Besides this, PDC800 band (810-960MHz) , a GPS band (1575. 
42MHz) , Effectiveness with the same said of cases, such as a PHS band 
(1895-1920MHz), a Bluetooth band (2400-2484MHz) , and CDMA2000 spread is 
expected to be in the U. S. , TD-SCDMA spread is expected to be in China, 
is expectable. Therefore, according to this invention, the antenna 
switching circuit of multimode multi-bands, such as a dual band and 3 
band which controlled the amount of harmonic generations, four bands, 
and five bands, is obtained, and, moreover, a miniaturization and low- 
power-ization are attained as compared with the circuit using the 
conventional PIN diode. 
[0052] 

[Effect of the Invention] According to this invention, using FET 
switches, such as a GaAs switch, and two diplexers, a low pass filter 
can be connected to the transmitting terminal of a diplexer, and the 
higher-harmonic yield about which we are anxious when FET switches, such 
as a GaAs switch, are used by carrying out a notch filter between an 



antenna terminal and a switch can be controlled. Moreover, if an 
electrostatic surge cure circuit is used, the electrostatic surge from 
an antenna terminal will be missed to a gland, and an electrostatic 
surge will be absorbed to a wide range frequency band, and the cure 
against an electrostatic discharge can be done more completely. Moreover, 
in order to build the transmission line of a diplexer and a switching 
circuit, and a part of capacity in a laminated circuit board and to 
unify, wiring with a diplexer and a switching circuit is also formed in 
the front face or the interior of a laminated circuit board, and loss by 
wiring is reduced, and the adjustment adjustment between both becomes 
easy. Furthermore, since chips, such as a switching device, resistance, 
capacity, and an inductor, are carried on a laminated circuit board, it 
becomes still smaller and cheap laminating module composite part. As 
compared with the circuit which used the conventional PIN diode, the 
miniaturization and low power of equipment of the communication device 
using these multi-band antenna switching circuits or multi-band antenna 
switch laminating module composite part become possible by the above. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the antenna switching circuit 
corresponding to EGSM and DCS showing one example of this invention. 
[Drawing 2] It is the block diagram showing an example of the antenna 
switching circuit corresponding to EGSM and DCS. 

[Drawing 3] It is other examples concerning this invention, and is the 
block diagram of EGSM, DCS, and the antenna switching circuit 
corresponding to PCS. 

[Drawing 4] It is other examples concerning this invention, and is the 



block diagram of EGSM, DAMPS, DCS, and the antenna switching circuit 
corresponding to PCS. 

[Drawing 5] It is other examples concerning this invention, and is the 
block diagram of EGSM, DAMPS, DCS, and the antenna switching circuit 
corresponding to PCS. 

[Drawing 6] It is drawing showing the property of the adjustable notch 
filter used for this invention. 

[Drawing 7] It is the perspective view of the antenna switch laminating 
module composite part corresponding to EGSM and DCS which is this 
invention. 

[Drawing 8] It is the representative circuit schematic of the antenna 
switching circuit corresponding to EGSM and DCS shown in drawing 1 
concerning this invention. 

[Drawing 9] It is drawing showing the operating point of a PIN diode. 
[Drawing 10] It is other examples concerning this invention, and is the 
representative circuit schematic of the antenna switching circuit 
corresponding to EGSM and DCS which used the adjustable notch filter of 
a reverse voltage impression mold. 

[Drawing 11] It is the representative circuit schematic of EGSM, DAMPS 
and DCS which were shown in drawing 5 concerning this invention, and the 
antenna switching circuit corresponding to PCS. 

[Drawing 12] It is other examples concerning this invention, and is the 
block diagram of EGSM, W-CDMA, DCS, and the antenna switching circuit 
corresponding to PCS. 

[Drawing 13] It is the representative circuit schematic of the example 
of the high-pass filter for an electrostatic surge cure concerning this 
invention. 

[Drawing 14] It is the representative circuit schematic of other high- 
pass filters for an electrostatic surge cure concerning this invention. 
[Drawing 15] It is other examples concerning this invention, and is the 
block diagram of an antenna switching circuit using the high-pass filter 
for an electrostatic surge cure. 

[Drawing 16] It is drawing showing the damping property of the 

electrostatic surge cure circuit of this invention. 

[Drawing 17] It is drawing showing the reflection property of the 

electrostatic surge cure circuit of this invention. 

[Drawing 18] It is the representative circuit schematic showing the 

example of an electrostatic surge cure circuit. 

[Drawing 19] It is the block diagram of the antenna switching circuit 
corresponding to EGSM and DCS which used the PIN diode switch by the 
conventional technique. 



[Drawing 20] It is drawing showing the equal circuit of the switching 

circuit which used the PIN diode switch by the conventional technique. 

[Drawing 21] It is the block diagram of the antenna switching circuit 

corresponding to EGSM and DCS which used the GaAs switch by the 

conventional technique. 

[Description of Notations] 

ANT: Antenna terminal 

TX: Transmitting terminal 

RX: Receiving terminal 

Dip, Dipl, Dip2: Diplexer 

Dup: Duplexer 

LPF1, LPF2 : Low pass filter 
SW, SW1, SW2 : Switching circuit 
VNF: Adjustable notch filter 

L1-L17 : The transmission line, an inductor, or a choke coil 
C, C1-C19: Capacity 
D: PIN diode 
R: Resistance 

VC, VC1, VC2, VC3: Control power source 

1: Laminating dielectric 

2: SPDT GaAs FET switch 

3: Diode switch 

4: Chip capacitor 

5: Choke coil 

6: Chip resistor 

7: Side-face electrode terminal 
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mtry^i-b comzmmm^ 2 exii 3 fg^ji&ifc 

Lfz^b^m^tthh coxfo 4 . 4 fc , *IMHJ4GaAs 
X^f -yi-^b'cOFElXA vi-llb¥AyV7*)r2^>%: 

m^fzm^m^^t^^^yvryri-xA v-f- 

(gSI-CfcO, GaAs^.-f -y^t'COFETXA •y^SrffifflL 
^^•tcP^t^4ffmM^*K±^4^ftt, 

•y i-®$&t Ty^i-tcomzmmmmtzi 4^-^« 

ffl^y F-NRJRS -£4 ^ 4 ;P ^ S , Mx. ^ « 
[0 0 13] fiP^>, *«HHJ4, Hl^ftS^tJ|2 0 

Sfiffi^ k n i <7>5£ii3SB^ * *rf - 4 m i <r>-fA 7° v ? *r 

t , m 2 ^i*ftS^ k AS 1 2: m 2 c7)itilS^ 

^*-T4m2<7)^>fr^^-9-k, micojmmmrtm 

mry^i-WFiizmwz-mMzti&xA -y^m^b^ 
* l , mmm 1 oftas^ ^mrtaig 1 omsn^tcs 

lufSH2c7)4iiiS^ i |r)ISm2^gfI^t 
fi®g§fL, MIB^-i vi-MffibTy'r-rbcoWllz^ MI2 
SS 1 031fI^X«ilul2m2coiifIS^^A*§ix4il 
flft-f-cT) 2 fgX{4 3 fgOJU^SSt^MsS it 4 7^MJ 

[0014] a/Sfc5&HJ!fcL Igl OiMflS^ kH2cDS 
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2<9BiSeJfff i:7yf«f^*L, MISS? 1^5*3 

# l , mriem 1 ^mm^mmm 1 ^issft^ 
mmzti. tirfex-f v^-MS&tTyTi-tomizs -y^ 

[0015] ifEHW^^T , JJiT^S^^ S-6 - t 
<r>mmm-izmicr>u~^xy < )V7* , ^2^ftS 

•y^\M\m±GaAs¥mm^mm-&zt, A^asn^BJ: 

VffiTJS-f t , MIBA^SffiB^ ^ y H t Ofgjtffi 
ic^n^ffi 1 coA y-fy y , mrlEA^lS^ iitufEai^S 
^fc^C^MS^SSl^M, MIBft^S^KM 
£futfil2<?M y^"?;?\ tJ«fct^i com 2<7)Ayy°77 
b y \HzmMZtittm2 <a£«fc a^fc^vf 
y-ovyk^ ^KbhWiy -y^-y ^ /i-ybTyf-i- 

t comizim & i t . t*ae> n -f ^ y * ivycom 2 coa 
yyy y tmz&JiVm^FtnmzmsnA yyyyai. 

[0016] *«HHJ±, ^1 Wj*fIS^ fcm2«SftS 

^hmioftas^^rr^miwr-fT^^Ti:. ss 

2 0}iffS^ fcH 1 0^fIS^i:SS2c7)itas^^^- 
&^2^>f 7^^tfc, fl5l0)SSe»?-i:»2O$S 

t mam 2 cnm^ms? t <?> i ^ti^—^tfi » mriB r y 

Miem 1 «oftj»^F3&*trie» 1 <z>assa»?i=88Rs 
ft . mriass 2 oftas^ 3&*mr f am 2 ojssfis^ tc&Gt 

[00 17] *fc*^BJ4, miOjMfIS^tm2tf0S 

i: . si 2 o^fis? t ss 1 <r>%twm- tm2 coitmni^ 
2«iffigffc7yf««*L, mmmicom^ 

m.ry^r-r^T^zm'omuim^tihy.-i y^-m^bi 

* l , mmm 1 ^^sshp ^AriEss 1 com^mm^izm 
mzn. mzm 2 ^*as^ tmim 2 rtmsmtsmz 
s*3*u fffiEx-f v+mKbTy^tawitz. mm 



t <OlfflfciSBRS*utJII 1 <0>f * . MfBA^lS^ fc 

friBai^^^oracffiigs^m 1 com&. mm&t> 
%m?i l zmmztiKm2cD4 yy? y , axv : ^<r>w,2<r> 
j yy*? y by? y v t,zmm$titzm2cDma.bfrh%: 
a'7 y i )vy%^-fh~?)Vi-^y YTyf-i-x-i 

<ka yyy y bmWti^mTbc^rmzm3co4 yyyy 
a j; xfm 3 eom*fr$> % & mmmm^w a l t & a 

[0018] JJEtfc^/kf-^^ FTVft 

y ^ 5r if eo^ 7°gPo a n * WM*«±^m» 
[0019] §^t*%Hgji s ifBLJtv^f-M'yh'T 
[0020] 

imicomffico&mi *W%<n~?>vi-^y vry^y 

A v^-®m&Xkcr>£ o%Mf&b LfzcoX\ W*\W4 

y°^7wmmmmcom%z>mn$:m 1 comm^Tis 
£x/m2co^im z F^ftWiL, m2cDy*jy°]s7*n±m 
tmcom* h wstnmttn 2 common xxsmico 

f-bmMmicoy'Ay'uy^rbcom, fo&x^tTyr-f- 

WF? b miM 2 coy 4 yv-y+Tb wlHoSaiKfcfll Dfix. 
l-.t^t, mi«jilIJra^i:ryx^S^^'ffiM$tL 
T^4*£-i±. m2 0^ftS^{i|frlBX-f vf-HIIfttJ: 

ffiw n°v — r yy'ffi h mt> § *l s AfHSS a * r y f- 

ix s sPig^^- 1 r y $ * & <r a** 

[0021] *»Bgfc*jv^"csfioismarFfctSf 
T^zA^ixh^y-ryy'fr^^tifzmmmmz 

2cnu-y^xy 4)Vy\t. KriBH 2 wiifiS^ C: A* § 
ti-&^v-ryr*^m77Sn^iifffl^c*ftT. * 

-TSo ^lt. x-r «yf-iii»fcryT"^fc«iatSHis 
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[00 2 2] £fz. ^WR<F>J ^^-y4)V9\t. AV? 
79, 7f, ffiJu feivmiiS 

im?&T>^i-m L izW;mzti$>$)-&iz^ mi<m. 
fifi#fio 2 fg£> & i m 3 ftffiraaMa8&£i!t£ L , n 

2 commas 2.fefohX \\± 3 ffiFSmaKaftt&R£K£ 

[0023] *»gifc:ffiffl§*isx-r -y^IUS&fcfiiwfa 

JS^GaAs FETX-f yf-JfciftffflV^fL* . UpU Ga 

As FETX-f v^mnyj ?t—V%:b*bVkMt$> 
b nmSSSSMfctt LTHV ^ V > o U >y h & . £ 
ftfcttLTfct X-f vfMgttfcT^^fctffflWHWtf- 

turn i<7)4>y??tm enmrnzi. 'ommm.mz 
x h*r- zjmm 7=7 y vm^tfi u si 2 cm >y? 

mmzzKi^mmffiTcDffinv-iszmmtyz?? 

> VsjmttZ b ftfc900IBz««— 1.8GBz««4 
[0 0 24] i/t, 7^fA>K7yft^^ -yf-tHfl 

Tk^ft^ vf-ig»fc<oi»t>wwi»RofiiiiXJi 
x^ y^EiKo-»*«rtw-4x>f aas, s 

«t -f ? * £ i: O^- v Tg»ifWi«tJI£SLLfc:*g 
tfr$-& i b izX 0 . /J*"^S5^v/^a> HTVft 
x-f yf-«Ji^^*jL-;HI^»ift36i*»6n4. £ 
tit><r)-?ji^<y VTyT~j-xj -y^0g£. XJi-e/kf- 

fcj»I§S!»i§6*a/bSfl:i: fl&lWftttBli: . ja 
±0^ i: i 0 „ ■*&8ftnrrv 3 r1r*A v^-m$&&£lf'? 



•y^-mnX'Cr>mmm.^M.cr>nm. GaAs FETX-f -y 
[002 5] JilT. *^W^-g»-7;^^> F7yft 

x-r ■y^mfig. iiiVv/^svKry-r^x-f -y^w 
g^e v a.-jm&M&mfiitzmmmmcommmmiz^ * 

S^fA'yFryW^f -y^[U^O-i?njT"fcS. EG 

SM S DCS^fjEOTy^X-f >yf-Hlf&<7)7''n>y^0&^ 
"t. IS 1 <r>¥A y°V 7 DipltiEGSMjSftfl-^ ( 880MHz— 
915MHz ) b DCSgftll-^- ( 1805MHz— 1880MHz ) 
J^^-So H2<7)^"-fT^^-9-Dip2J±EGSMgfIH^' (925M 
Hz~960MHz) fcDCSMftft^f- ( 1710MHz~1785MHz ) 
ft^-Jfi"^*. X-f -y^-HI£#SW(iDipia = tt^Dip2«f^§ 
iX, T>'T-i-«HpANTfcDipli:«D|ai, ft*l^±ANT«HPi: 
Di P 2^rao®i!^-ro i 9mxS, X>f <y^@K 

( iEGSMfe i tXDcs^<7)ft# * ffis^raia § -£ ^> ^ 

^•9, ilai^^iAV^SPDT (Single Pole Dual Throw) 
t PWT*t* GaAs FETX^yf^r if ^tl 
*. fct, ANTSIHFfcDipljiiqSSKt, EGSMMlfS^iiA 

ifrsffF*qsai § fix v ^ 4 , DCSilftS^ fisw t ± 
0 3SKIT $ S . EGSMjUfl^e - H o^iiDcsflcov n° y - 
T^TJil&^t'Sr^i at=tftSSfLTv^3&«. EGSMjift 
li-f-o 2 fgsiiii^t; «t s ?ma i. ixegsmhijco t ^ t o 
^ nx ] — ^ <7)ti#>\ l z.vcsffl<7)JV7— T yy°frt> t> fll* 3 

^ LJtEGSMiUftfi-f-CD 2 fgrtliiS ( 1760MHz— 1830MHz ) 
£\ EGSMhDCSCDy^V— T>-TP^<7)^nXl ?\,Z£ 

iBltrS!arV^i:t*4. i*Lfc*fL. 02 lcr)%m$. 

mxii^mm^— y i l za^xT)Z'sm^M^b ants^ 

^Sf^StlT ^ 6 fc» » EGSMJSftft-^O 2 fg«MiS(iAN 
TSB^^iiift LT L ^ v ^BBHT* o . tl±Wi fc J: D 

h EGSMjMfiii-^-^ 2 f» ftiiiS^* * ffi«n»rig i:^, 

[0026] ( HJfi^J 1 ) Hi ii^Bjcov^f-y^y K 

T^T-^XW -yf-Hlf&O— HJfi^K'^S. EGSM. DCS>rf 

SfeM-C'{i±l2SliSMo[llgS^Jni.T , Di P i t EGSMiiflffi 

f(0ltn-A^7 ^;P^1PF1 S Di P 2i:DCSjliftS^-0 
mzxi—nxy 4 /U9WF2, ANTtSWt cr>mt,ZaJ^J -y 
■f-y 4 ;U?WFtfZtl^tli$A£tlX^&, LPFKiEGSM 

mmimiz^z ti h mxmm^^ % mm-t & , eg 

SMiSfift -f-O^ ^Mii L , EGSMiiflff 2 «£Lfc(?5jB 

m tLPF2i±Dcs5ififi^-t# a ix 4 & w 
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J-7 ^;P^VNF{±f)IBGaAs FETX^ y^-X^t 

&&mWl9ttk££<SMt&fz!sbl,z. EGSMMfl^E- F iza 
v ^T(iEGSMiififi-f-<7) 2 fgfc h \ m 3 fiS^Miftf&fclSai 

(iDCSjUflff -JJ-tf) 2 fg£> § V \\$ 3 fgojf^tc 

^HlffiMT-tiEGSM. DCS=g-^e- Hcfc^-c±fBo «t ^ £ 

Lfcfl^TGaAs FETX-f -y J J-T%&t& stlsM^-^VN 

[0027] 08 ^IISSM^flr^^^iflllS&^H^J 

^L7— L9£ it/^iCS— Cllt ct DffJ&StlS . L8i;C8 
filiaiitSSIIIRS ffM L . DCSgfI^t*MiSM 

j*o «fc 5 fcnaf-f s i t am & l i \ *ntt mtii i . sg 
mzmmmzfofrittz, i9kcioimn^mm^m^ 
u EGsmm&mtz^mmkzw^xoizmf^hz 
k-tfimt. ^■mMmxm.9GWz\ l zwmwkhh j ± 

fc. CWmmzk*), EGSMSMfifl-^fcDCS^Ifl-^^ 

®.-&m-%> k **TgiBf: . 9 A rv vm-wim^yk 

)£Sti-g>„ L5tC4liifiWI*fi|lIB*Jgjjtt. DCS3ai» 
*«£<Mr£fc. ^OHlS&tiO, DCSj*ftft^i:EGSM 

[00 28] n— ;*x:7-f/l^LPFi(i, f5iM^^/c(i 

&Lllfca5liMaB^IIIB£Jft£U ^OftHM 
«iEGSMMfIJH«!feifc^ 2 AS* 4 3 gCi£tS« 
**a*U\ *SISfi^JT-(±3fg02.7GHztia^Lfc. ; 

«SB t J: *) > ^v~Tyy°X"%^ti EGSM^ft^) 3 mm 
mW.ft4iA<7)igM1Mmk%:h« n-^U7 
(4. ^L10tS«t^iC12~C14 
fci OWjS^ix-S-o £<Z)fc&Ll0fca2lilfe?!l&SelII»t 

ML, ^^^^ (i DCSMfIM^^)2fSS>4^ 
[0029] ol^y >f /l^VNFfci. fciMiUBi 



iiAyy'WU., f-B-V^A )V12, ¥A 

*-fxa ■y^-mxvmmizx K>m^ti^. iu d 

FliONttflrCttv-a - h tcifi< . 0FPRJB*C»iO.l— I.Op 
FcD^Mffl^^-^o zntztib. mW&X°li\AkCS<r>m.n 

*mmn. oFF^srmLi t C3^ ± tx^w h<?dw» 
mmn^3m^mmm (^2.7gh Z ) \,zmmm*i>%. ? 

A^-Y ^OFFmi-CttDCSjiflfi-^ 2 fSc7)M^f* ( *<7 

3.6GHz) itzmmMZh^mm^tiz* ?a* 

AISKUs UfcJ;^C30ffl^^^tJ; Ott*fc:*BP»r 

- H izm. 7Vlil±comj±Sr Epjn L-CBSKWStSWiM! 

ifiSfT**. L2{4EGSMt3j;UfDCS^(7)ft#tM 
L. -f yt-^yx^| <^^. =t 5 t20nH— 100nH£i' 

[0 03 0] jfij, f-a-^3>f^L2{iT>'-r-Mn r 'C, 

k'cotmmm^zMLxm^sh^imk^d mm&mtx 

v^4TI£^4iai8 (a) (b) ««ta^ y^^- 

V^T{i#S&T'^4 . L^t^r*^ . ( b ) Ttt>f 

fc. ( a ) Tli4Hfc»<Z>— 95fc>f ^ SriiJD L/t t 

£SNi tfc*^9001«zWJ*~l • 8GHz^J«i T^JfiffSfrC 

[ 0 0 3 1 ] •yf-HIg&SWti, Dipl. Dip2. fcit/VN 
FtcSStt $ ^ . VCli*Hi gh(7)^{ 4 VNF~~ D i pi mtfi^M § 
*U VNF-Di P 2^«iiKf$tL-So ittVC2^igh(7)^i4 
vnf— DiiaiffljWBaKS^. VNF~Dipi|BI(iiBBTS^S. c 

k C2, ci8. zmixA y^-m^com'omz.. rA^t 

— HD(7)0N/0FF(7)5ta6tC^5S:DC^ -y h^yfyft*) 



(8) 003-152588 ( P20 0 3- 1 5 2 588A) 



So 

[oo32iii ^mmwmi^- vtmrnm^ 

V, Low(i-0.5V~+0.5Vi6«Si Ll\ EGSMjUfl^E- Ft 
tiWCfctVCl. VC3^Highf-VC2^Wc^0. SWiiANTfcD 

tt«(C & 4 fc«>. EGSMjUfffi-f-iT) 3 fgiDMI»&2 . 7GHz 
DCSiMfi ; E-FtfcV^T{±VC2^HighTVCl, VG 
^'Lowt^rD. SWJiANTtDi P 2i:Ora1Sr^L, ANT i; Dip 



CD 2 fg<9JS$afcft3 . 6GHzt^r4 . EGSM^ff * - K fcfcv * 
Tf2VC23&*0NTVC:L VC3^Lowt;^r 0 , SW(iANTi:Dip2i: 

oisiSrsasL. AwrtDipii±3j-— 7"yfc:*4. 4fc, y 

fcfcifcib. **0.6CHztC^rft. DCS*©*— KfctJWt 
{2VC1#«0NTVC2. VCS^lowlC'Sr 9 , SWiiANTirDiplkO 
PalSrfgfcL. ANTfcDip2fcfct— rvfeS:*. 

SrSfctt. «6.6GHztifir4. 
[0033] 

tan 



K 






VC1 


VC2 


VC3 


EGSM Tx 


High 


Low 


High 


2. /GHz j 


DCS Tx 


Low 


High 


Low 


3.GGHz 


EGSM hb 


Low 


High 


Low 


3,6 GHz ; 


DCS Rx 


High 


Low 


Low 


3.6GHz 



t o o 3 4 ] ifcfc, ^ussMtcts&pfejrpftj^mto 

^T«€Lfc«E**«2fc^-r. 8»£li02tf>J: r> IzS 
ffiffift (2f, 3f) tf)«Sai (dB) OWttfcfcllSgLfc. 



[003 5] 
[IS2] 







<H2) 


2 f 


- 7 5 dBc 


- 5 3 dBc 


3 f 


- 8 0 dBc 


-60 dBc 



[0036] ( m mm 2) mz, hio 

£QfcWC**, EGSM. DCS^jEc^TVx^-^-f •y^HIS# 

co^finiKia^^-r . >r <5osu6^jT-{4Hjfifij 1 <oh 8 1 

^rL^nT^y -y^7 </[^VNF£^HL££>0*C£>& < , 
4^QtW»VNF(ifieS»J8 £ fcli>f > ?9 7LI . ^g- 
yrJ^;t-L2, L3„ WSCl— C3, yjJt— F-X-f 'y^DiJ 

[0037] HRWfc^-f H^if^HSJ^r^^ * 
'J?%\<\ MzttL. OFF«ffiT(i:V=0#j£^l!j#*t : Sr 

0 . mmmm^-iz £&uB3emz*tLx umsmbft 



HJfi^iJ 1 1 com m . Dcsiift^e- H ttsi , vcawii 

hz\hX'hh. ?-<(*-}tt l zmmj±*m\iLtzi%&. m 
9 iz^-tx 0 izmmmm^ znimmizn lx i>m 

Btfiftftm *-9-ht&>Sv J f-~7 4)V* X'cr>mmfc$i£M 
tfl&MX'Z h . DCSiift^E- K l/ZtS V iT ti:VC2 A^'Hi ghT'VC 
U VC3^'Lowt^ D s SWiiANThDip2i;^SrffiML. AN 
TfcDipiii^-— rytc^rS. 4Jt, y-yf-7-r^VNFCO 

f a-?^ ;l^L3{iEGSMi3 i V'DCS^«W 

fi-^tSLs ^ yt-^y^i^i < ^r-s i 3 t20nH- 

Utt^JT'iilkQ^ffiffl Lit. § ^t-f yL2^ANT 

k * r v ^ . &.±.o>mmmiz x <o , nsra 1 «o bbwc 

[0038] ( Utt^J 3 ) El 3 £*H!H^flfi^£SJfeMT 
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EGSM. DCS, PCSttJ&CDhVznWOFTyrl-X 

cn>xA vf-igBfcPcs»giffpsjnife*>^) , cft«. 

/l-f^VKryftx^ vf-EMST** 4:9*4. JUT 

tOX-f >y^i: LTSP3T (Single Pole 3_Throw) k 4i£ 
WGaAs FETX-f -y^£fSffltft 0 $£>£DCS 

jMffS^ fc PCSiSffS^ ^Miz~t &<! k'ci: 9. 0I& 
(^HfBMb&^TiBi:**. i<75*£\ DCS^ft (1710MHz- 
1785MHz) kPCSSft (1850MHz— 1910MHz) ktftiMWiS; 

^waaft tc * * fc«> , ^ 1 7 - r y i saftwc * 

*5WsWfc«fc*UiEGSM, DCS. PCS*fjE<y) h U T;l- 

[0039] (Hj"f#|4 ) H4 fc*fKB<0flBOSttfcWt?' 

EGSM. DAMPS. DCS. PCS^tJEO? V >y hV\'>- FT 
>-f-^X>f v^-HlSSorn-y^ll^^. i<7)HStMT- 

L. DAM»sg^UB?*jiJnLfelll»fc!5roTV^ft. 3S> 

tCEGSMiSftSS? t DAMPSiSffffi^ £ 4*3^4 i fc '=4 

9. IlIIIK^IOTrfb**^*:**. EGSMjSfl 

(880MHz— 915MHz) kDAMPSjlft ( 824MHz— 849MHz ) k 

we&4. ^xt^mmmizxmfEGSK damps, dcs. 

PCS^jEBco^v-y v^yvryr-rxA y*mMmt> 

[0040] ( mmm 5)012 iz^m^commm 

T&4. EGSM. DCS. PCS. W-CDMA>tfjS<y) 9 V >y Y> F 

v^k LTSP4T (Single Pole 4 Throw) i; i J£ ftS G 
aAs FETX-f-y f - £ figffl Lft , § (=W-CDMAjI3 

flS^ ««Stf * r U 7 VtoipZmm Lft @£& k 3r o 

TV»4. x^Tl^^tfDupJiiW-CDMA^JS (192 

0MHz— 2170MHz ) » jMSftfl^ £ ^iS^jSi L . W-CDMA<7) 

mmk'gmzv) . tdma^ t cdma^o 

EGSM. DCS. PCS. W-CDMAMtEc^V-y HA'yhT^ft 

>y^@|&j&*#£>:fx4 0 
[004 1] (HSt^J6 ) HRWtCGaAs^-f ^4^ 

H x-4 -y f - 1 JtK-T * fc Mrc* 0 . $ 6 tc&ftft 
3. HtS^j4T"fSfflL^SP3TM. HJ4M5TlSJi!LftSP 
4TM<7)GaAsX-f >y <f-|££tfc0V 1 . 2 Tffiffl LftSPDTMO 

GaAsx >r -y ^ 4 o i: * *) immm^mzmm^- 

ZM5lz^9me)i$,cDmMMX:£>&. EGSM. DAMPS. DC 



a -y ? 0£^tT„ *3gJfc0r?tt|gJt0! 1 OEIJStJil* 
T. DipltcSffi^HPS2. Dlp2ttiffl4KRafPSltSS» 
Lit @S&fc^r-5 T ^ 4 . £ OHJfefUTffiffl-f - £ GaAsX -4 
«yf-J4SPDTTft4fc«>, SP3T. SP4T£flgfflLft*£kit 
tfi^x h W«iHi*^eeifriBfc«r-B . I11C* 
HM^J^A^W^^BfflllS&Sr^-ro Dipl. Di P 2. SW. LP 
Fl . LPF2& i WNFJ iHSSM 1 TittBJ L ft: & <?D k |5) L "C 

[0042] fi[ffl^SPSUieSaft»L12. L13. DAMPS 
SfafflOSAW7 ^ ;l-^SAWl. is J;?7'EGSMgfIfflOSAW7 -f 
;1-^SAW2J; 0«J^$tLS. feii^8&L13(iDAMPS^IJfliS 
m (869MHz-894MHz) T&Mt&XolZG&IUBkto&Z 
tifflttZtlt: A /4 S^JBST* 5 . eS*8»L12{±EGSMS 
fi^jfidR (925MHz-960MHz) «fc 0 (=^£KR 

O^S^WSifxft A/44t^T'fe§ . A/«H»(i 

J: O-i* ye-y-yx^i <^b^4#'l4^ 
-^SAW7^;k^o#tt(i. ilSWMSTIdS 

o q . mmm^commmTit >■ a - h tiav wvt 

-^•>XSrf#o. Lft*^T. DAMPS^ff^JS&B^T 
14, ^"-4 7°^iz^Di P 2^<i>mftEGSMgfiig^C0-4 >t°- 

^'y^iit-Ty, DAMPSSftS^o^ y f— ^>x(45 

OQtC&D . DAMPSSfIfI-^(4DAMPSSfIS^{fflK^fe§ 
tL4, jfitEGSMSfl^'^^^Tii. y-4TW+?4)ip2 
^A.J.ftDAMPSgftS^-O-4 yt-f>A(W-7y. E 

GSMgfIS^-o-4 yt— ^V-XjasonfcrSrO, EGSMSfl 
WiEGSJMaffll^^SfL* . JiLhoiJ^-CPSi 
{iDAMPSSftft^- i: EGSMSflft^ friHfrC* S . 

[0043] fiffi^tsPS2(4feill£S#L14. LI 5. DCSS 
f!ffl»SAW7 ^ /U^SAW3. *3 X VPCSgflffl^SAW^ A fV 
^SAW4i 9 o eaaR»L15{iDCSgfi^iSdR 

(1805MHz— 1880MHz) t'^f £ £ 3 tfciHHJ&O^S 
36«iWtfS*Lft: A/4ftJ|^T-^>4 . feillftlKL14(4PCSS 
flJSI^S: (1930MHz— 1990MHz) X'^mt %> X 0 (C@£R 
Btf*3 anWBTSfifc A/4 ftffitlT* ^> . A /44iM 

SrJf-fe. 50Q**ScO*^(i:50Q. ^a-b*iB««^± 
^--r>-*IS«o^'c{4^a-fo>f yt- 

y>A^so. -*sAW7^;t^^co#tt(4. mmrnx- 

b°-^>X^Wo. Lft^oT. DCSgfi^tfe^T 

J4. r-f r^^-y-Dipij&^^ftPcs^fiSTcT)^ yt- 

^•>X(4^--T>-. DCS^ffS^c 7 )^ >-f- ^'>X(i50 
£21=5: 0 . DCSS?«fl^t4DCS5?ftimB!lMm£*L£ . 

ifitcpcs^ft^^tio (4 . r-4 rix 7-9-Dipi^ 6^, 

ftDCSSflirSH^M yb-^>X{47r-7°y. PCSSfIS 
-f-<7)-4 yt°— ^yxi450QfSr 1 9 . PCSgfift^-{4PCSg 
<UIHF»v4MftS#t* . mi^i6#T-PS2i4DCS^fifi-f- 

kPcs^ifi-^-i: &t»«rc* 4 . 
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[0044] 3 <b fc, EGSM^ftS^t DAMPSMftSA £ 

<7)*§£\ EGSMi*fi (880MHz— 915MHz ) £;DAMPS}*fI (824 
MHz— 849MHz ) ^'JtK^i£^Jf|igiS[tC:35^^is6 s ^7 

ttch* ~<7)tm-£. DCSj^ft (1710MHz— 1785MHz) tPCS 
mm ( 1850MHz-l 910MHz ) t ifittMttj&^migaktZ * 5 

a*a ^-T^Afta^mrc^^ JBLtosawfi 

fc^AtA SPDTcOGaAsX-f >y A 1 ffl£ffifflA& A1ATEG 
SM N DAMPS. DCS. PCSttffcCO? T -v FVS> FT^ffX 

[ 0 0 4 5 ] <Jcfc„ IWlf-^*«Rffl<OVN>f ;P 

EIBEPC**. HI 3£fcWT:4 >?7?LmAJj%FF 
Pit 7' 7 > H i: cO|B]«gM§ ft, WiCKSATlSAPl t 

6=3r«fiMftSllIiWiajSj*TP2fc ^9 y F t £>ISKJg 
22C9i§-£ s LltcitofB^SHSfKf &Z 

tiffin AfeiiA 4i3*A-f;«7^^ S ti 

&o iiT-Ll(±50nHl^T, CltilOpFlAF^'34 L^. £ 
fc, L2*SilfC2*»6*&l^!l^|HllHi, -ttfEHiJSJSHft 
IC^lOOMHz— 500MHz<7)|§Jtt£5££ft.£ i 5 tL. CcZ)fi£ 
I£5eAS, 22O^C2(S10pFJAA L2(S50nHiAF^SIS: 

[0046] Hi 4 iSffH^— ^aSfflvN^f s-sxy < )V 

9 mv&<nm<r>mmx'fo h 1 4 ttii, vc>r v?? 9 

LA L2. SMC1. C2c7)f£f[JtSH 1 3^L/StOi;|5|t 
T*** 1 , 3aE«cifcffi^j«HPP2^)iaitc«E*C3tJJ:l^>f > 

? a * L3*> ^ flisJc § a 5 M?tj immmm a s at v > & 
3&>i!.?fefif*ffiPi*y>f xm^*m**f *»s £A4, 

C3. L3«ffi£illffiA£2: < h(=J: DffmA-i;'[i]i& 
[0047] S8lwaHWB*t?jBi D 5 Sff«T-^t 

-t&Jj&t LTHuman Body Model #'HKWtfflV">£>A 
4. i^t-r^J: 9Af*#A^A-2A^(SDC— 300MHz 

fit, *»»0EI1 3<9#**f-5^*ttSBKfc01 8 
( a ) ( b ) "CqHigittCO 1/ iTDC — 2GHz £ 
ttfcWJEUfc. HI 6K***Stt£, HI 7fcKSmtt 
£^AWkA. ^ttitKt LT. il^A&ff-^tSH 
^A£PT-^-f-900MHz^. 1800MHz^^ffll^L. HI 

7 (cAAJ: 3 iz^tL^tL^mX'tnmimiv . s . w . RA' 



1. 5l2lTfc*ft «t 3 tiftSELfc. H 1 6 J: 0 

WTOWCRBH t % 5 300MHz^TOjf jft»p»"C Will 
11118 (a) ( b ) <0lW^--^*«Riaj»'trii5dB 

j2rrc**<otatfu hi 3comm-t-^nmmixu 

[0048] ( Hfife^i 7 ) Hi 5 tiffm-r- ^'MUfflO 
) \4 ) n°X 7 4 )V9 £ m tfz h U ^A FT yftX-f 

r^xAS^^Am±i§nfcfi^ a ^EGSMiMift 

DCS5tM^#*4Mft»Dipl^WOai. DCS/PCSJSfl 

fi-^SrPCSgfi<?DSAhK\-en-€ f iX'ro O t&x. Zfi o . n-y\° 
X7^;tx^LPFl^(iEGSM TX*p3&*^A^jSfl* 

V\ LPF2(iDCS/PCS TXS^^A^tl&M 
-f/L-^SAWU SAW2. SAW3(i^il^ilEGSMgfifi-f- s 

Dcsgftffl^. pcsaa«^fc:*4 tih&xsmimns * 

XZm^Z>&Wm§.d . 4Mft»DiplJ4LPF14Jj:VSiW2 
&&R § ix . ^iSHD i P 2(i:LPF2iD J; LV'SAWl § tL 

4. 

[0049] if m?- i JttmmmzT>'r aslant ts 

P3TX^ •yAor H 1(:tf AStL. T>-AA*^A*StLfc 
»tt-^/5V F^i®lR-r4 . *Jt#PMt^LA^ 

IS, iisffiSrDCS/PCS Tx^2fg»M^fA (34 
20MHz— 3820MHz ) (C||i|KA4 21 1 l>Z X 0 . EGSMj!fI^4 
fScOMi^iSt (3520MHz-3660MHz) i |p]B§tM* $ 4± 4 22 fc 
**Tr DCS/PCSi*ft«2f§MSS. EGSMjlft^ 
4^««*Sr|S|^rtMsa ; -^42: 4 . 

#t®0i?§L3. C3(SS^[IIE§ttTO»tgiMfefS^TV^ 
T^AAX-f •yA^#=0-7>yA>'Aili|Sfflt L 

•c*ffl-cft 4 . ; crimnr- isfttmmmir >aa f ^ 

7YAAriS^<^«JBtTDipi;LPF«fS. ifcDiphS 
AWtoral^ H l/ZMSMA LXi>£\\ & tz s *^jT"tS V >y 

^^^ffl^-^t?4tTfg(Ar i i £ fc (Slffit^ Afc 4 . iil 
±iZX 0. SP3T^-< 7f, SflOSAW^ -f /L-^ . Mflffi 

^=ffM§3fx4^v-ry7\ ^IS^«SMSA4o 

22 i; ^m*^ . 

[0050] ( mmm s ) *^tct3tt4 a-y ^ 
^&i*mmmti£ts®mcD-mimmmitMmLt,z\*iM 

^TlfitrftOs X>f "/AHIfi^i: LTfflV^ASPDT, SP3T. SP 
4T^r if c?5 G a A s FET7fy ASIA. £ ± t/W. 
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gPtCfi^TP^ffDipl. Di P 2. n-^Xr^/I^LPF 
1. LPF2i3j:iyfBl^y <yf-7-f/^VNFt«^-ftfeja6|| 

im$>tlh. S&t. »ia*lfeflMWh±(CGate FETX-f 

•f^tsaw-s^ffciO. 08o^ws[i]grc>K£fi£T 
[0051] ( zcomtommm) ELh^iotw-ciiHs 

M. DCS. DAMPS. PCS. W-CDMAtdtfJSELfc, ?^fA>H 
ryft^^f -y^[II{&tO^T34^*:#\ iftEW-fcfc 
PDC800«W(810~960MHz) s GPS^ (1575.42MHz) , PHS 
^(1895— 1920MHz) . Bluetooth^ (2400~2484MHz) 
*IST^&^jiji4tl£CDMA2()00. cffflT^S.^ 

a 4 tt h td-scdma^- t° corns i> mm<7)$}Mti i $m~c s 

7c. fi7/W^F, 3^>F. 4-A>h\ 5^yVm 
[00 5 2] 

[fffid^H] ^affiHteifUr, GaAsX-f -y^t'COFE 
TX-f -y^i: 2~0<D¥4 /O'l/^t 

tX-i >y^i:C0^y>yf-7 jfof-t&ZtiZk 0 GaAs 
X-f -y^-^Tfc'OFETX^f -yf-tffifiBtfcJft^fcJftfcSfl. 

4SW«»***fWWt-4 £ £ -So 4 7c. if «^ 
- i^tJRIlIK* ffli xWf r y -r rHB^a* off m-f - ^ 

*+J--^£i&JKU J: O^teilTOEWtf***^* 
47:. ^TW-tftx^ yf-|UJBW>esstS»4ij:tXS 

?tt^ -y^-[lIS&i;Offi^im)i*«i0lSMX{irtg|5 

£§HS*«i«4:$r*. X-f-y^*?. ffifiL S 

MtJ «t y7^^ v :7mJWi«fJI£SLLfc:*g 

JSLLfc:«£ i) hT^ft^-f 
yf-HIS, XI±?/l/fA'yP7yftX>f ■y-^tjf^:7 



[0ffi^#^f^] 

[Hi ] *affiBtf>- satwi^-tEGSM, DcsMjer>- 

ftx-f -y •f-EB^^'o y^HT*4. 
[02] EGSM. DCSMJETy^X^f -y^EIff&O— flj 

[03] *^ffiBtC«ftflfi<7)gatWC. EGSM. DCS. PCS 
»(E7yrtX>f >y fiB©/n -y ? 0T"£> 5 . 

[04] :£#&9]W£§ffi^gMMt\ EGSM. DAMPS. D 
CS. PCSMJCBT^T-7-X-f -y^[lIg§C0yn>y^HT-S) 

[05] ^BJ^^faeoHSfi^J-C. EGSM. DAMPS. D 

cs. ?zsnmry^r-rx4 -/i-m^yu^^mxh 

[06] ifWmzm^&^y -y^7 i)V9<r)W&* 

[07] *fgBJ§T"£> £ EGSM. DCS^JET VrtX -y 
^»J1^ i7 a -;H«-^gP n a n O#^0T$) 4 . 

[08 ] *^CSSH1 L7:EGSM. DCSMJET 
y-r-7X-< •yf-Hlf&CO^0|lIS&0T'S)l.. 

[09] PIN^t- H<0»ffjfi*iirrEItr» £ . 

[010] *«wt«&«^aiWT. i£BJ±epiDM 

<7)«r^y y -f /P^ ^ffiffl 1,7: EGSM. DCS^JtET ^-r 
[011] *^BSt^S05^t^EGSM. DAMPS. D 

cs. pcs*f)ETy-f7-x-f v^m»<?5*fliiiFllHr* 

4, 

[012] *fSWtffi&fttf5SaiWC. EGSM. W-CDM 
A. DCS. PCS#JGET:xf"/-X>f v J-®8&cr>7v>y7mX' 

[013] *:^Bflt^Sff«-tf-^mffl^-f nxy 

[014] *:^t^SffiC0ffmtf-^*ffl^-< ^° 

[015] sp^MBfcffi^fUtf^SUfcWC, 
^ffly\^y\°X7 ^l/?&fflv*7yrt^^ 'yf-HIS&O 
7'n •y<7mxfo&, 

[016] *HHHO»^f- 
^•T0T-S) h . 

[017] *^BBO»«^- ^'WmillKOSIflf tt* 

[0i8] ifm-f- ^*0S§«m*^^w0S#0 

[019] ^itW^iSPIN^^--bxW >y^Sr 
ffifflL7:EGSM. DCSMJET^xT-X-f >y f-HBSOT'n -y 

[02 0] fiesKSEWfciSPINr-fjr-K^-f -y^-S: 

ffiffl L7cx a >yj-mmmms%$:^mT-fo& . 
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ANT : ryftSf 

TX : mWstt 
RX : gffffi^ 

Dip, Dipl. D i p 2 : ¥A ~?°V 
Du p : fj.7V;t 
LPF1, LPF2: u—r<xy a )V9 
SW, SWT. SW2 : X4 vf-HIBS 
VNF : nj^y >y^7 4 

L1-L17 :S3SKK, >fy^^4fcl4fs-^3 



C. C 1— C 1 9 : §i 
D : P I N ¥A K 
R --MM 

VC. VC1.VC2.VC3: nybn-^tig 

1 : ««lfi«* 

2 : SPDT GaAs FETX-Y -y 

3 : yj^-VXj •y-f- 
4 : f773yfVt 

5 : f-a— 

6 : fyTlS 

7 : WSMSSB 1 



[Ell ] 



[02] 



[HI 3] 



Dipl 

SPDTSW 



ANT 



VNi — 



•J 



Mip2 



r 



LPF1 



-O EGSMTx 
-o DCS Rx 



-O EGSMRx 



L;*F2 O DC3TX 



ANT O- 



Dlp1 
SPDTSW 



Uip2 



-o DCS Rx 



-O EGSM Fix 



-O DCS Tx 




[H3] 



[H4] 



ANT 



Dlp1 



VNF 



V-i 



"\ 



Pip2 



LP; 1 1 O EGSMTx 

O DCS Rx 



-o EGSMHx 



r 



LPF2 j O DCS/PCS Tx 

— 0 PCS Rx 



Dip1 



SP3T SW 



VN; H\ok 



r 



Pip3 



r 



LPFl! O DAMPS /EGSMTx 



-O DCS Rx 

























LPF2 









-o EGSM Rx 

dcs^'cs rx 



-O DAP MS RX 



-O PCSRx 



m7] 



Dlp1 



AN f • 



1 



LPF1 



PS2 



Dips 



PS1 



DAMPS /EGSMTx 

DCSRx 
PCS Rx 

DAMPS Rx 
E3SM Rx 

DCS / :*C- Tx 
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[HI 1 ] 



[015] 



smi 




C1 






HI — p 




L1 g 


L2 




C2 







Dlpl 

SP3TSW 



V 



•J 

h 



L^F1 O EQSM Tx 



5AW2 o DuSRx 



Dlp2 



~\ SAW1 



r 



EGSM Rx 
• DCS/PCS TX 



SAW3 O PCSRx 



[019] 



Dip 



SW1 



ANT , 



r 



. 1 LPF1 | — Q EOSMTx 



-O EGSMRx 



LPF2|-o DCSTx 
-° DCS RX 



8W2 



[HI 6] 



[HI 7] 



[020] 





0.0 0.2 CL4 0.6 0.& 1.0 1.2 1.4 1.6 1.8 2.0 



.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 l.B 2.0 



FB&?&(GHz) 

[HI 8] 



nm(Giiz) 



[H2 1 ] 



(a) 



-c 




Dipl 



SW j 



r 



-O EQSM Tx 



-O DCSTx 



Dlp2 



r 



EQSM Rx 
-O DCSRx 



